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Influence of aspect ratio on

shear mechanical properties of granular materials
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Abstract: A series of indoor triaxial mechanical tests were conducted on four types of materials with distinct
particle shape anisotropies to investigate the variation in strength and deformation of granular materials with
different aspect ratios during the shearing process. Results show that both excessively large and small aspect
ratios have a significant impact on the material’ s shear strength and particle breakage. The material with the
largest aspect ratio exhibits the weakest strength; however, due to the elongated particles, noticeable particle
breakage occurs as they bend during shearing. In contrast, the material with the smallest aspect ratio
demonstrates exceptionally high strength, reaching approximately 1MPa, but eventually experiences a
reduction in strength due to particle breakage. The size of the aspect ratio also influences the internal friction
angle, with an inverse relationship; the internal friction angle decreases as the aspect ratio increases.
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Fig.1 Four types of rice grains and post-sample

accumulation patterns
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Tab.1 Particle density measurement data
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Tab.2 Parameters of rice grain size
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Tab.3 Triaxial shear test scheme of dried rice samples
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Fig.2 Stress-strain curves of various types of rice under different confining pressures
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different confining pressure



5 6 ]

FRAENE , 25 : 1 T8 HO HORLABARE BT U1 77 27 P 1) 52 1 531

LI /kPa

LHEIVE!3
(a) ZERK

8 —o— XM-025
—o— XM-050
—a— XM-100
o XM-200 o

¥,
v
v Y

fLIE/kPa

0 5 10 15 20 25

LR S
(c) B ¥ oK

T—a— yM-025
6t—o— YM-050
5
o 4 v i
o "
<03 N
s 2 ’
1
o
. S
-2
0 5 10 15 20 25
b e N AR
(b) ek
M _a yH-025
1p| —o— ¥H-050
—a— YH-100
Loh —v— Y1200
o]
&
=
L_‘ﬂ
= 6
4
2
" . . . . .
0 5 10 15 20 25
b e AR
(d) —5Hk

B4 AEEETEMROILERRE

Fig.4 Pore pressure development of various types of rice under different confining pressures
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Fig.5 Effective stress paths of various types of rice under different confining pressures
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Fig.6 Breakage of rice after shearing under different confining pressures
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Fig.7 Scanning electron microscope comparison of four types of rice before and after shearing
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